Introduction
============

Patient dropout from treatment can cause a deterioration in clinical condition, resulting in the need for more intensive therapy that incurs higher social and economic losses.[@b1-ppa-10-1903]--[@b3-ppa-10-1903] Previously reported dropout rates in patients with mental disorders have ranged from 20% to 82%, and many risk factors have been identified (including patient age, socioeconomic status, educational level, and treating physician characteristics) for various definitions of dropout and clinical settings in different countries.[@b2-ppa-10-1903]--[@b10-ppa-10-1903]

Among the mental disorders, patient dropout in individuals with mood and anxiety disorders has drawn special attention due to the relatively high disease prevalence and impact on patient function.[@b11-ppa-10-1903]--[@b14-ppa-10-1903] The dropout rates in patients with mood disorders have been reported to be 20%--60% in those undergoing pharmacological therapy and psychotherapy[@b15-ppa-10-1903],[@b16-ppa-10-1903] and 10.3%--57% in patients with anxiety disorders.[@b12-ppa-10-1903] However, the majority of these studies were conducted in the US, Canada, and Europe, which may differ from those conducted in Japan in terms of disease prevalence for mental disorders, cultural background, national health insurance systems, and psychiatrist training programs.[@b17-ppa-10-1903]--[@b24-ppa-10-1903] The 12-month prevalence of mood disorders and anxiety disorders in Japan were reported to be 2.3% and 4.9%, respectively; these prevalences were lower than those reported for the US and Europe, but similar to that reported for People's Republic of China.[@b14-ppa-10-1903],[@b18-ppa-10-1903]--[@b20-ppa-10-1903] With regard to the cultural aspect of addressing mental disorders, a previous survey found that 11.5% of the Japanese population feels uncomfortable in talking about themselves to mental health care professionals, and 49.5% would feel embarrassed if their friends were to find out that they had visited mental health care professionals.[@b21-ppa-10-1903]

As a possible consequence of these cultural barriers, the proportion of Japanese people who seek mental health care services is lower than in other high-income countries.[@b22-ppa-10-1903] Furthermore, the help-seeking pattern of Japanese patients differs from those in the Western countries in terms of sex and age: individuals who are male and younger are more likely to utilize mental health care services in Japan.[@b21-ppa-10-1903] These distinctive features of Japanese patients may therefore require different interventions. In addition, uninsured patients in the US are more likely to drop out from treatment,[@b5-ppa-10-1903] but Japan's universal health insurance system means that insurance coverage would not be an issue for Japanese patients.

The training system for Japanese psychiatrists has been changing after the foundation of the psychiatric board system under the management of the Japanese Society of Psychiatry and Neurology.[@b23-ppa-10-1903] However, there has yet to be any study that examined the factors related to patient dropout in a training institute for young psychiatrists in Japan. The aim of this study was to identify factors related to the dropout of outpatients being treated for mood disorders and anxiety disorders at a university outpatient clinic in order to reduce dropouts from treatment.

Patients and methods
====================

Setting
-------

Kyoto Prefectural University of Medicine (KPUM) is a tertiary care teaching hospital located within the urban area of Kyoto prefecture, and plays a role in educating physicians in addition to providing highly effective treatments. Because patients in Japan are permitted to seek care from any hospital without first visiting a primary care physician, patients with mental disorders may choose to be treated at a university hospital instead of a psychiatric hospital for a variety of reasons, such as convenience of location and access, avoidance of the stigma of psychiatric hospitals, and expectations of intensive treatment options for difficult conditions that may not be available at general hospitals and private clinics. Furthermore, some patients may not actually wish to be treated at the university hospital, but instead seek second opinions, medical certificates, or medical examinations. All patients who visit KPUM for a first-time psychiatric visit and patients who are suspected as having complicated problems or severe symptoms are seen by more experienced psychiatrists.

Subjects
--------

In this study, patients diagnosed as having mood disorders (International Classification of Diseases, 10th revision, code: F3) and anxiety disorders (F4) were included in the study if they were aged 18 years or older and had visited KPUM for the first time between April 2010 and March 2013.[@b24-ppa-10-1903] F3 disorders are mood (affective) disorders, which include manic episodes, bipolar affective disorder, depressive episodes, recurrent depressive disorder, persistent mood disorder, and other mood disorders. F4 disorders are neurotic, stress-related, and somatoform disorders, which include phobic anxiety disorders, other anxiety disorders, obsessive compulsive disorder, reaction to severe stress and adjustment disorders, dissociative (conversion) disorders, somatoform disorders, and other neurotic disorders. Patients who had visited KPUM for nontreatment purposes (eg, to obtain a second opinion, medical certificate, or medical examination) were excluded from analysis; in addition, we also excluded patients who were diagnosed as not needing treatment for more than 2 months. Psychosocial therapies, including education and supportive interventions, were provided in combination with pharmacotherapy in daily practice, but patients who received cognitive behavioral therapy in special settings (specialized outpatient clinic in [Figure 1](#f1-ppa-10-1903){ref-type="fig"}) were excluded because the time and frequency of their hospital visits substantially differ from those of other patients. Patient selection is summarized in [Figure 1](#f1-ppa-10-1903){ref-type="fig"}.

From each patient's medical chart, we collected information on patient age, sex, marital status, occupation, and educational level. Educational level was categorized into "high" (\>16 years of formal education, indicating university graduate level) and "low" (≤16 years of formal education). The Clinical Global Impression--Severity of Illness (CGI-S) scale and the Global Assessment of Functioning (GAF) scale were also used to assess the overall psychiatric condition of each patient.[@b25-ppa-10-1903],[@b26-ppa-10-1903] The CGI-S scale assesses the level of mental illness using a seven-point scale (ranging from "1= normal, not at all ill" to "7= among the most extremely ill"). The GAF scale assesses patient function from the aspects of psychological, social, and occupational function on the hypothetical continuum of mental health illness from 1 to 100 (ranging from "1--10= Persistent danger of severely hurting self or others or persistent to maintain minimal personal hygiene or serious suicidal act with clear expectation of death" to "91--100= No symptoms. Superior functioning in wide range of activities, life's problems never seem to get out of hand, is sought out by others because of his or her many positive qualities"). One of the authors (AM) analyzed the medical charts of all subjects to determine CGI-S and GAF scores. Although both these scores are indicative of patient function, the CGI-S requires the rater to consider their total clinical experience with the particular population.

In addition, we collected information on the treating psychiatrists' sex, marital status, and years of practice as a psychiatrist. This study was approved by the KPUM Research Ethics Committee. Informed consent for the patients was waived because all data were collected directly from the medical charts by the treating psychiatrist; also, information on this study was provided at the hospital noticeboard and website to allow patients to contact the authors if they refused to participate in the study. Informed consent was obtained from all the participating psychiatrists. The KPUM Research Ethics Committee approved the consent process.

Definition of patient dropout
-----------------------------

In this study, we defined dropout patients as those who had failed to return to the hospital for the next appointment without their psychiatrist's consent, and did not come back to continue treatment for 90 days based on the definition proposed by Tansella et al.[@b27-ppa-10-1903]

Statistical analyses
--------------------

Kaplan--Meier analysis was conducted to show the proportion of patients continuing treatment among all patients included in the study. Univariate and multivariate Cox regression models were developed to analyze the strength of factors affecting the time to dropping out of treatment. The length of therapy in months was set as the dependent variable in the regression model, and the independent variables included patient age, sex, diagnosis, educational level, occupation, marital status, GAF score, CGI-S score, and previous treatment; in addition, psychiatrists' age, sex, marital status, experience in years, and patient--psychiatrist sex concordance were also included as independent variables. Data for patients who experienced a change in their treating psychiatrist were censored. All statistical analyses were conducted using SPSS version 22.0 (SPSS Inc., Chicago, IL, USA), and a two-sided *P*-value \<0.05 was considered significant.

Results
=======

Demographic and clinical characteristics
----------------------------------------

During the study period, a total of 1,626 patients with either an F3 or F4 diagnosis visited the outpatient clinic, and 532 subjects (F3: n=176; F4: n=356) met the inclusion criteria. These patients were treated by a total of 29 psychiatrists. Among these, 21 psychiatrists were males and six psychiatrists had 10 years or more of experience. The demographic characteristics are presented in [Table 1](#t1-ppa-10-1903){ref-type="table"}. A total of 190 patients (35.7%) stopped coming to the clinic without consent from their treating psychiatrist. The dropout rates of patients diagnosed with F3 and F4 were 33.5% and 36.8%, respectively, and the demographic characteristics according to diagnosis are presented in [Table 2](#t2-ppa-10-1903){ref-type="table"}.

Factors related to patient dropout
----------------------------------

[Table 3](#t3-ppa-10-1903){ref-type="table"} shows the results of the Cox regression analyses. The univariate analyses identified educational level, GAF score, and psychiatrist experience to be significantly associated with patient dropout. In the multivariate analysis, patient age, educational level, marital status, and GAF score were found to be significantly associated with patient dropout. Although psychiatrist experience was not significantly associated with patient dropout in the multivariate analysis, the hazard ratio was 1.31 (95% confidence interval: 0.94--1.85) in patients treated by psychiatrists with fewer than 10 years of experience. Similarly, the Kaplan--Meier curves in [Figure 2](#f2-ppa-10-1903){ref-type="fig"} show that patients treated by less experienced psychiatrists had a higher rate of dropout than those treated by psychiatrists with 10 years or more of experience.

As shown in [Table 4](#t4-ppa-10-1903){ref-type="table"}, the factors associated with patient dropout differed between the two diagnoses. Patients in the F3 group, with a higher educational level, were less likely to drop out of treatment, but more likely to drop out if they were divorced or widowed (relative to being single or married). Patients with an F4 diagnosis were more likely to drop out if they were young (18--25 years) or had a GAF score of 51--60. In addition, patients with an F4 diagnosis and were the opposite sex as their treating psychiatrist were more likely to drop out of treatment.

Discussion
==========

The overall dropout rate was 35.7%, which was within the range previously reported in various clinical settings.[@b2-ppa-10-1903]--[@b10-ppa-10-1903] In this study, we identified patient, psychiatrist, and interaction factors associated with patient dropout in individuals treated for mood disorders and anxiety disorders at a university outpatient clinic in Japan. Patient factors associated with dropout in all subjects were of younger age (18--25 years), lower educational level, being widowed or divorced, and high GAF scores. Lower educational level and being widowed or divorced were associated with dropout in the F3 group, whereas younger age, high GAF scores, and patient--physician sex discordance were associated with dropout in the F4 group. These findings are expected to contribute to improving our hospital's practice and education to reduce patient dropout.

Our study found that high GAF scores were associated with a higher dropout rate, which corroborates the findings of a previous report by Rossi et al.[@b2-ppa-10-1903] We can assume that higher-functioning patients are more capable of independently solving their problems, and are therefore more likely to decide to cease treatment. Educational level was also identified as a determinant of patient dropout in all subjects and the F3 group, which supports the findings of previous studies.[@b2-ppa-10-1903],[@b4-ppa-10-1903],[@b9-ppa-10-1903],[@b28-ppa-10-1903] Patients with mood disorders are recommended to continue medication even after the resolution of symptoms to prevent relapse, and a certain degree of health care literacy may allow patients to adhere to treatments even in the absence of symptoms. This suggests that patients with lower educational levels who suffer from mood disorders may benefit from additional specialized psychoeducation about their treatments. Furthermore, the youngest age group and a GAF score of 51--60 increased the likelihood of dropping out in the F4 group. A recent review on anxiety disorders by Santana and Fontenelle showed that only one study out of 16 reported a relationship between age and patient dropout,[@b12-ppa-10-1903] whereas other studies have reported an association between younger patients and patient dropout.[@b5-ppa-10-1903],[@b6-ppa-10-1903],[@b9-ppa-10-1903] In addition, the review by Santana and Fontenelle found that two studies reported a positive relationship between disease severity and adherence to treatment, but the results were inconsistent.[@b12-ppa-10-1903]

Divorced or widowed patients were also significantly associated with higher patient dropout. Social solitude has been reported to be a determinant of dropout in previous studies,[@b4-ppa-10-1903],[@b6-ppa-10-1903] and it can be assumed that patients without family support would have difficulties in daily life, including making frequent visits to hospitals.

Psychiatrist experience was identified as a factor related to patient dropout in the univariate analysis. This is consistent with our previous findings that patients' trust was higher in psychiatrists who had 10 years or more of experience.[@b29-ppa-10-1903] It is possible that more experienced psychiatrists may interact differently with patients. It has also been reported that residents tend to take a long time to build a relationship with patients, whereas attending physicians focus more on biomedically related data gathering, counseling, and patient education.[@b30-ppa-10-1903] Further study is required to identify the factors that influence patient dropout in relation to psychiatrist experience. However, a significant relationship was not detected between psychiatrist experience and patient dropout in the multivariate analysis. A possible reason for this disparity in observations is that the sex of the treating psychiatrist may be a confounding factor, and that all the experienced psychiatrists at KPUM during the study period were males. Therefore, further studies comprising several hospitals and clinics with a more even distribution in psychiatrist sex should be conducted to elucidate the relationship between psychiatrist experience and patient dropout.

Sex discordance was also associated with higher patient dropout in the F4 group. A previous review of the effects of sex on doctor--patient communication by Sandhu et al showed that dyads comprising female doctors and female patients led to the most patient-centered communication and longer consultations.[@b31-ppa-10-1903] Further study is needed to see the causal relationship between the sex concordance and the dropout.

Limitations
===========

There are several limitations in our study. First, this was a retrospective study and all data were obtained solely from medical charts. When compared with studies that use direct or prospective methods, such as interviews or sending questionnaires, the data we obtained may be biased. Also, we were unable to obtain precise information on the psychiatric care received before visiting KPUM, physicians' attitudes, or the involvement of patients and their families in decision making, which are important factors to consider in the issue of patient dropout. Moreover, our data did not allow us to ascertain the type of treatment or psychotropic medications prescribed before visiting KPUM, or whether dropout patients continued treatment in other hospitals. Next, this study focused only on patients with mood disorders and anxiety disorders. However, a study by Ozaki et al showed that the dropout rate in a Japanese hospital was similar among all psychiatric diagnoses.[@b32-ppa-10-1903] Finally, we were unable to identify the specific factors associated with more experienced physicians that led to lower dropout rates. Future prospective studies should address if there is a causal relationship between physician experience and dropout rates.

Conclusion
==========

In summary, several factors were found to be associated with patient dropout. In order to reduce dropout rates, treatment approaches in the clinical setting should be tailored according to patient characteristics. Also, it is important to educate young psychiatrists in focusing on building an effective patient--doctor relationship to foster adherence to treatment.
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###### 

Demographic characteristics of the patients and treating psychiatrists

  Factor                                                          Number of patients
  --------------------------------------------------------------- --------------------
  **Patients**                                                    
  Sex                                                             
   Male                                                           224
   Female                                                         308
  Age                                                             
   18--25 years                                                   106
   26--45 years                                                   227
   46--65 years                                                   141
   ≥66 years                                                      58
  Diagnosis                                                       
   Mood disorders[a](#tfn1-ppa-10-1903){ref-type="table-fn"}      176
   Anxiety disorders[b](#tfn2-ppa-10-1903){ref-type="table-fn"}   356
  Education                                                       
   Low                                                            349
   High                                                           183
  Occupation                                                      
   None                                                           86
   Housewife/student                                              184
   Employed                                                       262
  Marital status                                                  
   Married                                                        224
   Divorced/widowed                                               83
   Single                                                         225
  GAF score                                                       
   ≤50                                                            148
   51--60                                                         248
   ≥61                                                            136
  CGI-S score                                                     
   1--2                                                           51
   3--4                                                           375
   5--6                                                           106
  Previous treatment                                              
   No                                                             202
   Yes                                                            330
  **Psychiatrists**                                               
  Sex                                                             
   Male                                                           429
   Female                                                         103
  Marital status                                                  
   Married                                                        389
   Divorced/widowed                                               51
   Single                                                         92
  Experience in years                                             
   \<10 years                                                     328
    ≥10 years                                                     204
  Sex concordance                                                 
   Concordant                                                     246
   Discordant                                                     286

**Notes:**

Identified using International Classification of Diseases, 10th revision (ICD-10), code F3;

identified using ICD-10 code F4.

**Abbreviations:** CGI-S, Clinical Global Impression--Severity of Illness; GAF, Global Assessment of Functioning.

###### 

Difference in demographic characteristics between continuing and dropout patients

  --------------------------------------------------------------------------------------------
  Factor                Continuing\   Dropout\
                        (n=342)       (n=190) (%)[a](#tfn4-ppa-10-1903){ref-type="table-fn"}
  --------------------- ------------- --------------------------------------------------------
  **Patients**                        

  Sex                                 

   Male                 144           80 (15.0)

   Female               198           110 (20.7)

  Age                                 

   18--25 years         56            50 (9.4)

   26--45 years         148           79 (14.8)

   46--65 years         100           41 (7.7)

   ≥66 years            38            20 (3.8)

  Diagnosis                           

   Mood disorders       117           59 (11.1)

   Anxiety disorders    225           131 (24.6)

  Education                           

   Low                  207           142 (26.7)

   High                 135           48 (9.0)

  Occupation                          

   None                 59            27 (5.1)

   Housewife/student    114           70 (13.2)

   Employed             169           93 (17.5)

  Marital status                      

   Currently married    154           70 (13.2)

   Divorced/widowed     45            38 (7.1)

   Single               143           82 (15.4)

  GAF score                           

   ≤50                  97            51 (9.6)

   51--60               168           80 (15.0)

   ≥61                  77            59 (11.1)

  CGI-S score                         

   1--2                 29            22 (4.1)

   3--4                 242           133 (25.0)

   5--6                 71            35 (6.6)

  Previous treatment                  

   No                   128           74 (13.9)

   Yes                  214           116 (21.8)

  **Psychiatrists**                   

  Sex                                 

   Male                 284           145 (27.3)

   Female               58            45 (8.5)

  Marital status                      

   Married              261           128 (24.1)

   Divorced/widowed     26            25 (4.7)

   Single               55            37 (7.0)

  Experience in years                 

   \<10 years           199           129 (24.2)

   ≥10 years            143           61 (11.5)

  Sex concordance                     

   Concordant           165           81 (15.2)

   Discordant           177           109 (20.5)
  --------------------------------------------------------------------------------------------

**Note:**

The denominator for this percentage is the total number of patients in the study sample (n=532).

**Abbreviations:** CGI-S, Clinical Global Impression--Severity of Illness; GAF, Global Assessment of Functioning.

###### 

Results of univariate and multivariate Cox regression analyses of factors associated with patient dropout

  Factor                Univariate   Multivariate                                  
  --------------------- ------------ -------------- -------- ------ -------------- --------
  **Patients**                                                                     
  Sex                                                                              
   Male                 1.01         (0.76--1.35)   0.93     1.14   (0.80--1.61)   0.51
   Female               Reference                                                  
  Age                                                                              
   18--25 years         1.38         (0.82--2.32)   0.22     1.82   (1.01--3.46)   \<0.05
   26--45 years         0.92         (0.56--1.50)   0.73     1.28   (0.77--2.26)   0.32
   46--65 years         0.76         (0.44--1.30)   0.31     0.90   (0.54--1.58)   0.77
   ≥66 years            Reference                                                  
  Diagnosis                                                                        
   Mood disorders       0.86         (0.64--1.18)   0.35     0.83   (0.60--1.14)   0.24
   Anxiety disorders    Reference                                                  
  Education                                                                        
   Low                  1.72         (1.24--2.39)   \<0.01   1.64   (1.17--2.31)   \<0.01
   High                 Reference                                                  
  Occupation                                                                       
   None                 0.83         (0.54--1.28)   0.40     0.66   (0.42--1.05)   0.08
   Housewife/student    1.09         (0.80--1.48)   0.61     0.67   (0.60--1.25)   0.44
   Employed             Reference                                                  
  Marital status                                                                   
   Married              0.86         (0.62--1.18)   0.34     1.12   (0.75--1.67)   0.60
   Divorced/widowed     1.37         (0.93--2.01)   0.11     1.58   (1.03--2.43)   \<0.05
   Single               Reference                                                  
  GAF                                                                              
   ≤50                  0.72         (0.50--1.05)   0.09     0.76   (0.43--1.34)   0.34
   51--60               0.66         (0.47--0.93)   \<0.05   0.63   (0.42--0.94)   \<0.05
   61--100              Reference                                                  
  CGI-S                                                                            
   1--2                 1.55         (0.91--2.65)   0.11     2.01   (0.57--2.70)   0.60
   3--4                 1.10         (0.76--1.60)   0.60     1.07   (0.69--2.13)   0.50
   5--6                 Reference                                                  
  Previous treatment                                                               
   Yes                  1.03         (0.77--1.38)   0.85     0.96   (0.71--1.29)   0.77
   No                   Reference                                                  
  **Psychiatrists**                                                                
  Sex                                                                              
   Male                 0.72         (0.52--1.01)   0.06     0.80   (0.57--1.12)   0.50
   Female               Reference                                                  
  Marital status                                                                   
   Married              0.79         (0.55--1.14)   0.21     0.90   (0.60--1.36)   0.62
   Divorced/widowed     1.23         (0.74--2.04)   0.43     1.15   (0.67--1.95)   0.62
   Single               Reference                                                  
  Experience in years                                                              
   \<10 years           1.44         (1.06--1.96)   \<0.05   1.31   (0.94--1.85)   0.11
   ≥10 years            Reference                                                  
  Sex concordance                                                                  
   Concordant           0.83         (0.63--1.11)   0.21     0.73   (0.52--1.02)   0.07
   Discordant           Reference                                                  

**Abbreviations:** CGI-S, Clinical Global Impression--Severity of Illness; GAF, Global Assessment of Functioning; CI, confidence interval; HR, hazard ratio.

###### 

Results of multivariate Cox regression analyses of factors associated with patient dropout according to diagnosis

  Factor                Mood disorders   Anxiety disorders                                  
  --------------------- ---------------- ------------------- -------- ------ -------------- --------
  **Patients**                                                                              
  Sex                                                                                       
   Male                 1.42             (0.73--2.79)        0.31     1.16   (0.76--1.76)   0.50
   Female               Reference                                                           
  Age                                                                                       
   18--25 years         1.64             (0.52--5.15)        0.39     2.33   (1.09--4.97)   \<0.05
   26--45 years         0.69             (0.26--1.85)        0.46     1.45   (0.74--2.84)   0.27
   46--65 years         0.85             (0.34--2.11)        0.72     0.96   (0.48--1.91)   0.90
   ≥66 years            Reference                                                           
  Education                                                                                 
   Low                  2.48             (1.24--2.39)        \<0.05   1.41   (0.94--2.11)   0.10
   High                 Reference                                                           
  Occupation                                                                                
   None                 0.56             (0.24--1.31)        0.18     0.74   (0.42--1.29)   0.28
   Housewife/student    0.48             (0.20--1.14)        0.10     1.05   (0.69--1.60)   0.83
   Employed             Reference                                                           
  Marital status                                                                            
   Married              1.25             (0.59--2.68)        0.56     1.07   (0.66--1.73)   0.79
   Divorced/widowed     2.23             (1.01--4.89)        \<0.05   1.57   (0.90--2.74)   0.12
   Single               Reference                                                           
  GAF                                                                                       
   ≤50                  1.32             (0.49--3.56)        0.59     0.59   (0.43--1.34)   0.17
   51--60               1.37             (0.62--3.03)        0.44     0.46   (0.42--0.94)   \<0.05
   61--100              Reference                                                           
  CGI-S                                                                                     
   1--2                 0.41             (0.39--4.34)        0.46     1.26   (0.49--3.23)   0.63
   3--4                 1.68             (0.61--4.60)        0.32     1.09   (0.52--2.29)   0.82
   5--6                 Reference                                                           
  Previous treatment                                                                        
   Yes                  0.78             (0.43--1.43)        0.42     0.90   (0.61--1.31)   0.57
   No                   Reference                                                           
  **Psychiatrist**                                                                          
  Sex                                                                                       
   Male                 0.84             (0.39--1.83)        0.67     0.77   (0.47--1.25)   0.29
   Female               Reference                                                           
  Marital status                                                                            
   Married              1.46             (0.56--3.82)        0.44     0.82   (0.51--1.31)   0.40
   Divorced/widowed     1.34             (0.49--3.67)        0.57     1.29   (0.66--2.54)   0.46
   Single               Reference                                                           
  Experience in years                                                                       
   \<10 years           1.32             (0.69--2.54)        0.40     1.31   (0.87--1.98)   0.20
   ≥10 years            Reference                                                           
  Sex concordance                                                                           
   Concordant           0.65             (0.35--1.22)        0.18     0.64   (0.42--0.97)   \<0.05
   Discordant           Reference                                                           

**Abbreviations:** CGI-S, Clinical Global Impression--Severity of Illness; GAF, Global Assessment of Functioning; CI, confidence interval; HR, hazard ratio.
